Engineer, innovators, and designers play a critical role in the economy by addressing pressing problems and creating solutions that are new and innovative. It is a role that involves technical skills but also requires curiosity, an ability to connect pieces of knowledge to discover solutions, and a focus on value creation -which are all characteristic of the entrepreneurial mindset. There are many different design-focused frameworks that can be used to enhance the entrepreneurial mindset; this study focuses on four of them: systems thinking, design thinking, the value proposition canvas, and the business model canvas. The purpose of this paper is to highlight a new approach to developing the entrepreneurial mindset that goes beyond the proverbial "checking boxes" to providing an approach for demonstrating the integration of doing (artifact development) and thinking (reflection). This innovative and experimental approach offers two unique attributes. First, it is a scaffold in that instruction of each of the four modules builds on the other, further enhancing and grounding the learning experience. Second, students are required to continuously reflect on the process. This encourages students to think about learning in a holistic manner, allowing the ability to connect classroom learning with specific current and future utility. The findings suggest that students were able to recognize why the design-focused frameworks and learning activities were important outside of the classroom, particularly in relation to workforce preparation and securing future employment.
Introduction

Overview of the Entrepreneurial Mindset
Engineers, innovators, and designers play a critical role in the economy by addressing pressing problems and creating solutions that are new and innovative. This role is not played in isolation, but rather requires collaboration and leadership. It is a role that involves technical skills but also requires curiosity, an ability to connect pieces of knowledge to discover solutions, and a focus on value creation -which are all characteristic of the entrepreneurial mindset. By definition, the entrepreneurial mindset is "the inclination to discover, evaluate and exploit opportunities (Bosman & Fernhaber, 2018) ." Developing an entrepreneurial mindset is not only important for startups but is also important for everyday people working in well-established organizations, government, and education, to name a few. An entrepreneurial mindset can be characterized by five key attributes: passionately seeking new opportunities, pursuing opportunities with discipline, pursuing only the very best opportunities and avoid risky opportunities, focusing on adaptive execution, and being exceptional at engaging energy and resources within their network (McGrath & MacMillan, 2000) . Finally, the entrepreneurial mindset cannot be obtained overnight; instead, it takes practice in order to become a habit. And because a mindset develops over time and requires practice, the role of educators is to discover opportunities throughout a student's coursework to infuse this approach into learning (Beiler, 2015) . education (Dunne & Martin, 2006; Dym, Agogino, Eris, Frey, & Leifer, 2005; Koh, Chai, Wong, & Hong, 2015; Scheer, Noweski, & Meinel, 2012a) . In addition to design thinking (Brown, 2009) , the Stanford d.school has gone through great efforts to popularize teaching methods and lesson plans associated with systems thinking (Seddon & Caulkin, 2007) , the value proposition canvas (Osterwalder, Pigneur, Bernarda, & Smith, 2014) , and the business model canvas (Osterwalder & Pigneur, 2010) , all of which can be used to enhance the entrepreneurial mindset through design-focused learning experiences. Research has uncovered numerous benefits of participating in these design-focused learning experiences including, but not limited to, increased skill development associated with empathy (Brown & Wyatt, 2010) , creative thinking (Owen, 2007) , experimentation and prototyping (Razzouk & Shute, 2012) , problem-solving (Beckman & Barry, 2007) , and brainstorming (Seidel & Fixson, 2013) , to name a few. The use of these design-focused frameworks (e.g., design thinking, systems thinking, value proposition canvas, and business model canvas) in an educational setting encourages students to identify, scope and solve problems (Wheadon & Duval-Couetil, 2016) and assists in the development of an entrepreneurial mindset (Bosman & Fernhaber, 2018) . In summary, the literature offers many benefits of curriculum development and integration of design-focused frameworks into the higher education classroom. Yet, limited resources exist around best instructional practices and assessment for a better understanding of potential mindset changes and habit development as students engage in design-focused learning activities over time (or throughout a semester). In addition, there is a need to better understand a student's ability to connect the classroom learning to authentic and real-world experiences (Bosman & Fernhaber, 2019 ).
Purpose of this Study
The purpose of this paper is to highlight one approach to developing and assessing the entrepreneurial mindset within a semester-long course for students working on a bachelor's degree in Transdisciplinary Studies in Technology. Students were introduced to four designfocused frameworks (e.g, systems thinking, design thinking, value proposition canvas and business model canvas), each offered as a stand-alone, yet scaffolded, module requiring the creation of an artifact and submission of a reflection geared towards self-regulated learning. The benefit of scaffold learning is that it progressively and iteratively leads students towards greater learning and depth of understanding through continued practice and connection of materials from one step to the next (Crismond, 2001) . It is scaffolded in that instruction of each of the four modules builds on the other, further enhancing and grounding the learning experience. The use of a scaffold, funnel down approach, starting with systems thinking and design thinking and ending with the value proposition canvas and business model canvas, is intentionally applied to guide students from an (a) big picture, endless problems, systems-level perspective down to (b) problem-solution fit exploration to (c) problem-solution fit identification to (d) commercializing a solution. The benefit of self-regulated learning reflection is that it permits students to think about learning in a holistic manner, allowing the ability to connect classroom learning with specific current and future utility (Autrey, Sieber, Siddique, & Mistree, 2018) . Additionally, this approach to innovation helps students narrow their scope and the continuous momentum towards transdisciplinary doing/thinking emboldens students to think outside the box. The guiding research questions are as follows: 1. How can integrating self-regulated reflections into design-focused projects help students articulate their understanding of why the approach is important for the workforce and future employment, and help students consider how they might respond to similar experiences in future applications? 2. How can scaffold design-focused assignments influence student perceptions and assist with habit development as progression occurs over time?
Background
Design-Focused Frameworks to Cultivate the Entrepreneurial Mindset
The literature offers insight into several designfocused frameworks which can be used to enhance the entrepreneurial mindset (Guerra et al., 2014; Liening, Geiger, Kriedel, & Wagner, 2016; Patel & Mehta, 2017) . This paper will focus on four frameworks including systems thinking (Seddon & Caulkin, 2007) , design thinking (Brown, 2009) , the value proposition canvas (Osterwalder et al., 2014) , and the business model canvas (Osterwalder & Pigneur, 2010) . Systems thinking is an approach to the analysis of complex problems in which an individual can understand a system as a whole by describing the discrete constituents of the system in isolation and analyzing in detail the connections and interaction among the discrete constituents (Seddon & Caulkin, 2007) . It has been applied in many educational settings, and the benefits include improvements in holistic thinking and conflict resolution skills among the students. The improvement is maximized when systems thinking skills are integrated throughout the course rather than as an attachment to the curriculum (Hiller Connell, Remington, & Armstrong, 2012) . The students demonstrate abilities to identify the individual parts of a system, their interactions, modelling complex systems from data and using systems thinking approach to solve societal problems (Gilbert, Gross, & Kreutz, 2018) . Also, the students exhibit increased content knowledge and confidence while working on solving complex problems and so courses must be designed with increased scaffolding to develop higher-order thinking skills (McNeal et al., 2014) .
Design thinking provides a human-centered and solution-based approach to solving problems (Brown & Wyatt, 2010) . Design thinking has been applied in many educational settings and the benefits include a positive shift in knowledge and understanding of design responsibilities among the students (Behm, Culvenor, & Dixon, 2014) . Other advantages exist in that design thinking improves metacognitive skills and competencies when used as a formalized process (Scheer, Noweski, & Meinel, 2012b) . Design thinking has proven project continuation rate beyond the end of the semester and student dedication to the project beyond the academic expectations of the course thereby progressing towards merits and awards (Ranger & Mantzavinou, 2018) .
The value proposition canvas is a visual document showcasing customer jobs and needs, shown in alignment with a product or service features (Osterwalder et al., 2014) . It has been applied in many educational settings and the benefits include enabling students to predict at the initial phases whether a product will be successful or not and the development of communication and negotiation skills among students to progress towards a better design (Kline et al., 2014) . The value proposition canvas enables positive shifts in student perceptions on development of entrepreneurially minded skills such as creativity, curiosity, leveraging newer opportunities and risk assessments (Welker, Sample-Lord, & Yost, 2017) . The other advantages include providing an opportunity for the students to understand and experience team work, problem solving and customer awareness (Gerhart, Carpenter, Fletcher, & Meyer, 2014 ).
The business model canvas is a strategic business tool composed of nine building blocks that assists organizations to plan their activities and perform analysis of their business scenario (Osterwalder & Pigneur, 2010) . It is used to analyze the organizational performance and calibrate specific blocks. It has been applied in many educational settings and the benefits include developing an in-depth understanding of a business opportunity, assessing multiple options before forming a business plan, introducing students to opportunities and challenges associated with venturing into business as observed through student feedback (Leschke, 2013) . With the business model canvas, higher levels of enterprise potential attitudes can be observed, such as leadership, creativity, achievement and intuition when using a business model methodology of entrepreneurship education (García-Rodríguez, Gutiérrez-Taño, & Ruiz-Rosa, 2017) . The other advantages include providing an opportunity to have an increased in-depth understanding of a problem, increased awareness of the importance of business models, and increased development of communication and presentation skills by exhibiting their solutions (Hoveskog, Halila, & Danilovic, 2015) .
Scaffold Learning
Scaffold learning promotes the use of assignments that are built progressively to provide knowledge in which the teacher provides just enough support at each step in the scaffold and removes them gradually as the learner improves on the skill sets (Eppes, Milanovic, & Sweitzer, 2012) . Presented here are several examples where scaffold assignments have been incorporated into the higher education classroom. Fisher and Justwan (2018) used a variety of scaffold assignments for teaching research method courses. The courses, offered through two different universities, aimed to provide students exposure to the political sciences, gain statistical literacy and conduct data analysis. Through student feedback and course evaluations the authors have demonstrated that the scaffold assignments have made the course easier to navigate and have increased student satisfaction. Wass, Harland, and Mercer (2011) describe the development of critical thinking skills, among the students enrolled in a Zoology program, through scaffold learning. The paper investigates the educational experiences of students using an open interview framework for three years with reflection writing being an important tool. The authors found clear demonstration of changes in student experiences of critical thinking, evaluative skills and newer perspectives of knowledge from first year to the third year. Hathcock, Dickerson, Eckhoff, and Katsioloudis (2015) conducted a case study involving ninth grade students participating in a STEM residential camp to understand the creativity observed in a scaffold design-based activity. The facilitators used the question based scaffolding approach to support the students iterative design of a buoy. Interviews were conducted following the activity. The authors found that inquiry-based scaffold questioning promoted product creativity and design maximization. Eppes et al. (2012) developed an Improved Capstone (ICap) Course using scaffold assignments. Three modules, namely classical, transitional and design of an experiment shape up the assignments. The modules introduce well-defined experiments, design uncertainty, inquiry-based learning and team-based problem solving in a scaffold structure. The modules were assessed on third year students upon entrance into the final year capstone. The authors found that the students gained increased responsibility, design skills, and content knowledge with overall improvement in capstone performance and learning outcomes. Clark and Mahboobin (2018) describe a case study of a junior level bio-signals course that adopted a scaffold approach to the laboratory portion of the class. The students were required to solve an open-ended project using MATLAB programming with frequent guidance and feedback from the instructor. A preliminary investigation carried out showed that the introduction of scaffolding was helpful and improved the professional behaviors of the student. A post-scaffolding assessment was carried out by using a follow-up course conducted by the same instructor with nearly 100% of the same students who enrolled for the earlier class. Qualitative analysis was conducted on the assessment, which showed that the scaffold approach helped the students skill development related to MATLAB programming, experimentation, modelling and data analysis, and writing.
Design-Focused Learning Assessments
The literature on the topic of design-focused learning assignments and activities is filled with examples of assessment with a particular focus on five key grading and evaluation indicators. These indicators include process, outcome, content knowledge, teamwork, and communication. For process-related design assessments, instructors assess based on whether or not students follow and apply all the steps of the design-focused process (Bailey & Szabo, 2007) . For outcome-related design assessments, instructors assess based on the extent to which the final project demonstrates a "winning solution" (Kudrowitz & Wallace, 2013) . For content knowledge assessments, instructors assess student ability to provide evidence of technical feasibility with respect to connecting projects to theoretical content commonly obtained from science or engineering coursework (Hicks, Culley, Allen, & Mullineux, 2002) . For teamworkfocused assessments, students are assessed based on contribution and leadership skills, commonly evaluated by peer-reports, self-reports, and instructor observations (Andersen, 2001) . Finally, communication-based assessments allow instructors to evaluate a project with respect to the potential of the idea, typically based on a final presentation or report (Estell & Hurtig, 2006) . The previously mentioned assessment approaches ensure students are able to master the "doing" but provide little emphasis on the "thinking." Little is known about selfregulated learning and reflection within the context of design-focused projects.
Curriculum Development for this Study
The overall premise of the study, visually depicted in Figure 1 , is the combination of scaffold learning activities and self-regulated learning reflection assessments can be 
Methods
Participants
Participants included undergraduate students enrolled in a bachelor's degree program in transdisciplinary studies in technology. Ten students participated in the study, including five females and five males. All participants were enrolled full-time at the research-intensive university located in the Midwest, U.S.A. Five of the participants were freshman, two were sophomores, and three were junior level students. The study design was approved by the university IRB #1808020877 as Exempt Category (1). As a result, students were notified that the class assignment would be used for research purposes.
Study Design and Data Collection
First, at the beginning of the semester and at the end of the semester, students completed a pre-and post-survey with the open-ended questions provided here. Second, at the beginning of the semester, students were given a design challenge: "How might University students, faculty, staff, and visitors better access healthy and affordable food?". The students participated in a series of four scaffold modules throughout the semester:
(1) systems thinking, (2) design thinking, (3) value proposition canvas, and (4) business model canvas.
This funnel approach to design and innovation was intentionally applied to guide students from an (a) big picture, endless problems, systems-level perspective to (b) problem-solution fit exploration to (c) problem-solution fit identification to (d) commercializing a solution.
Each module included a human-based design activity incorporating a new framework (shown in Figure 2 ) and information obtained from interviewing other potential customers. In addition, each module required students to submit a five-page reflection responding to a standard set of self-regulated learning prompts. An overview of the semester-long scaffold curriculum is provided in Appendix A. An example set of reflection prompts are provided in Appendix B.
Data Analysis
This study followed a qualitative approach using thematic analysis. According to Braun and Clarke (2006) , a thematic analysis is a foundational qualitative method for discovering patterns within the data. It should be conducted using a step-by-step process. The researchers first became thoroughly familiar with the data to generate initial codes. The NVivo 11 qualitative analysis software was used to analyze the pre-and post-survey question responses and submission of the four reflections (including visual summary of the learning experience and key takeaways). Upon the completion of coding, themes were generated. As a final step, the researchers revised the themes and wrote the report. The researchers debated the strengths and weaknesses between strictly conceptualizing themes without quotes and heavily using quotes to provide readers with evidence. It was decided to merge the two philosophies and meet in the middle. Quotes were drawn from the data to allow readers to make their own judgements on credibility, accuracy, and fairness (Corden & Sainsbury, 2006) .
Results
Self-regulated Learning Reflections to Connect Workforce and Future Employment
Systems thinking is an approach to analysis of complex problems in which an individual can understand a system as a whole by describing the discrete constituents of the system in isolation and analyzing in detail the connections and interaction among the discrete constituents (Seddon & Caulkin, 2007) . Analysis of student reflections provided a number of key words related to systems thinking: Decision making, communicating the value proposition, reflection and goal setting, problem identification, component interaction and complexity, project planning, scope identification, practical problem solving, reflection and goal setting, and integrated design. In general, students were able to recognize why the systems thinking learning activity was important outside of the classroom particularly in relation to workforce preparation and securing future employment. Student 1 said, "Once I go into the industry I realize it's much more effective to take a little more time to think about the decision rather than just diving into whatever action that I think is better at that exact point in time." Student 2 said, "If I were to find my future in marketing, I would most likely have to use systems thinking to develop a convincing advertising campaign by presenting why people need things, and how these things would help." Student 6 said, "System thinking is also a skill that is largely desired nowadaysthe ability to understand what needs to be done in what order and how it is to be done is the basis to a large part of any job, and undoubtedly highly sought-after." Student 7 said, "This way of thinking can be very useful when dealing with big projects that are difficult to grasp at first." Student 10 said, "I can use this perception in system thinking in my future development to consider the impact of what I design or use to design to help the whole system rather than just the current subject." Design thinking provides a human-centered and solution-based approach to solving problems (Brown & Wyatt, 2010) . Analysis of student reflections provided a number of key words related to design thinking: reasoning skills, active listening and communication, flexible thinking, customer-centric design, effective listening, critical thinking, problem identification, systems thinking, and problem solving. In general, students were able to recognize why the design thinking learning activity was important outside of the classroom particularly in relation to workforce preparation and securing future employment. Student 1 said, "To an employer, someone that is deeply grounded in design thinking is sure to be more rational and less brash when making important deals." Student 3 said, "Design thinking is critical to working in a team because there is room for feedback from people who may have different perspectives than you." Student 4 said, "It is important to society to have the skill of design thinking because that way products are designed with the end user in mind." Student 5 said, "The interview was a good learning experience for me in particular. It not only taught me how to understand someone else's point of view better, but it could also be applied to job interviews in the future." Student 9 said, "From a career perspective, I'm excited about this competency completion because I feel like it's very relevant to my area of interest in terms of being able to take that initial iteration into a final design".
The value proposition canvas is a visual document showcasing customer jobs and needs, shown in alignment with a product or service features (Osterwalder et al., 2014) . Analysis of student reflections provided a number of key words related to the value proposition canvas: customercentric design, decision making, problem definition, creative problem solving, flexible thinking, advertising skills, process improvement, questioning skills, information processing, and communicating the value proposition. In general, students were able to recognize why the value proposition canvas learning activity was important outside of the classroom particularly in relation to workforce preparation and securing future employment. Student 2 said, "The purpose of the value proposition canvas is to make sure you are aware of all of your problems before you attempt to create a solution, undoubtedly returning a better, more complete solution." Student 5 said, "Practicing this and looking at issues from various perspectives can make someone a valuable asset to any company or organization. Mastery of this skill can make someone an innovator." Student 7 said, "I feel as though this way of thinking would help with efficient processes in the workforce and also with relationship problems." Student 8 said, "Throughout this process I believe I did improve my ability to be a better problem solver and will continue to ask better, more well-rounded questions to get closer to the solution." Student 10 said, "The skills I was able to practice and perspectives that I tinted my work will matter to an employer and hold merit in the work force by demonstrating that I can work in the Value Proposition Canvas in order to design for a specific archetype of user, as well as communicate and iterate around that user."
The business model canvas is a strategic business tool that comprises nine building blocks that assists organizations to plan their activities and perform analyses of their business scenario (Osterwalder & Pigneur, 2010 ). An analysis of student reflections provided a number of key words related to the business model canvas: risk analysis, job skill, value creation, creative intelligence, entrepreneurial mindset, business skills, information processing, effective data presentation, and opportunist thinking. In general, students were able to recognize why the business model canvas learning activity was important outside of the classroom particularly in relation to workforce preparation and securing future employment. Student 1 said, "I think as I move into a career setting, it is becoming more and more important to think about the feasibility of a project. I think having the skillset of being able to create a business model canvas can help you see the financial aspects of a value proposition in another light." Student 3 said, "If a person wants to start a business, the Business Model Canvas is an essential part of the foundational layers of that person's company. An entrepreneurial mindset along with the usage of the Business Model Canvas ensures that any new product or company will have economic value." Student 5 said, "In the work world, being able to come up with an original idea is an important and rare skill to have. But, what is even harder to find is someone who not only can come up with an idea, but understand what is necessary for that idea to work." Student 6 said, "By sharpening this skill and opening the entrepreneurial door, I think this assignment helped me put a good step in the right direction for understanding what it will take to be an entrepreneur in the real world." Student 9 said, "To an employer I will be able to demonstrate this skillset by being able to create a visual aid or verbally express how these two components are influencing each other."
Self-regulated Learning Reflections to Consider Changes towards Future Applications
An analysis of systems thinking student reflections provided a number of key words related to systems thinking: long term thinking, analytical thinking, flexible thinking, holistic thinking, problem solving, information processing, job skill, and creative thinking. In general, students were able to reflect about how they might do things differently in the future. Student 2 said, "Throughout all of the problems I face, I can attempt to apply systems thinking to see each individual piece as a part of the whole." Student 3 said, "When I read a project or when I am given a task, I will begin to look at what is in front of me through multiple perspectives." Student 4 said, "I will continue to look at problems in a holistic way and look at the big picture while considering the intricacies of the inner workings." Student 6 said, "An effectivelywritten Inputs-Processing-Outputs model can provide either employees or employers with an understanding of an issue, a process to resolve it, and the anticipated outcome of said issue." Student 7 said, "I think this will help with business and personal projects in the future by being able to break them down objectively and what I need to do to achieve those objectives."
An analysis of design thinking student reflections provided a number of key words related to design thinking: convincing skills, self-efficacy, communication skills, customer-centric design, information processing, cognitive thinking, problem solving, information literacy, and personality development. In general, students were able to reflect about how they might do things differently in the future. Student 1 said, "In the future, I think this process is perfect when needing to prove or argue why the conclusion that was achieved is the best possibility." Student 3 said, "Skills such as being interviewed and being able to answer questions in a short, yet effective manner is important for real life situations such as job interviews or interviews for scholarships." Student 4 said, "In a professional setting I will be ready to create an impact on the user by giving them the thing which they need, which they may not even know they need." Student 6 said, "In the future, I believe I would do this project differently by largely focusing on the graphic organizer and basing a lot of my design off of the questions that it provides; the structure it gives is incredibly helpful, and I realize that now after using it." Student 9 said, "I could apply these things in many of my classes that deal with research as this typically provides for an extensive list."
An analysis of the value proposition canvas student reflections provided a number of key words related to the value proposition canvas: value analysis, value creation, opportunist thinking, apply to future coursework, communicating the value proposition, logical reasoning, holistic thinking, and time management. In general, students were able to reflect about how they might do things differently in the future. Student 1 said, "This canvas helps see it in front of you, and to me feels like a weighted average of the factors involved in a proposition. I can extend my knowledge by applying the canvas to other aspects of life." Student 4 said, "One way for me to continue to extend my knowledge of problem solving is to seek out opportunities to solve problems and receive feedback on my work. I can also apply the value proposition canvas to other projects in the future." Student 6 said, "I believe that when it comes to iterating something for the people, if anything, this assignment has effectively taught me it's a safe bet to always ask not one type of person, but all the people." Student 7 said, "I think knowing this type of problem thinking could help with doing school work, and making more time for it. I also know that the more that you do this, the better you get at it." Student 9 said, "This assignment helped me understand this sort of holistic approach a great deal and I feel like moving forward I will have different approaches."
An analysis of the business model canvas student reflections provided a number of key words related to the business model canvas: project management, entrepreneurial mindset, holistic thinking, customercentric design, flexible thinking, critical thinking, integrated design, effective data presentation, information literacy, and opportunist thinking. In general, students were able to reflect about how they might do things differently in the future. Student 4 said, "In a professional setting I will be ready to create an impact on the user by giving them the thing which they need, to solve problems they may realize they had or to address a problem that was making a large or small impact." Student 5 said, "To better design a product, keeping in mind all perspectives, will be extremely useful in these classes, and beyond into my career." Student 6 said, "I believe that this experience will change how I tackle entrepreneurial ideas; by introducing me to the business model canvas, I feel more confident in that the idea can help me explain what I'm thinking clearly, and that goes a long way in the business world." Student 8 said, "All of these skills can relate to almost everything in life when it comes to being able to present information in a well-mannered way, provide research on how what you're saying makes sense, and problem solving." Student 9 said, "I could apply these things in many of my classes that deal with research as this typically provides for an extensive list."
Benefits of Scaffold Design-Focused Assignments On Student Perceptions Over Time
An analysis of the pre-and post-survey responses revealed a variety of themes between the pre-and post-statements, in addition to noteworthy differences between the preand post-statements. First, the learning perspective preparticipation was weakness-focused and the learning perspective post-participation was strengths-focused. Before participating in the course, students generally reported to primarily assess their ability to complete tasks from a deficits perspective with a particular focus on identifying and overcoming challenges and weaknesses. However, after completing the semester-long scaffold assignments, students generally reported to primarily assess the ability to complete tasks from a strengths perspective with a particular focus on learning and growing from past experiences.
Pre-survey example responses are as follows. Student 1 said, "I typically first take a look at any obstacles that might stand in my way or prevent me from completing it on time." Student 2 said, "I look at the parts that I don't fully understand and do my best to learn about those different aspects." Student 4 said, "I compare what is required within the task to my strengths and weaknesses. Once I see where my reach falls I attack my weaknesses with respect to accomplish the task and while doing so build on my strengths. I hypothesize that this methodology with eventually eliminate my weaknesses." Student 5 said, "While there are usually barriers with any opportunity, I do my best to overcome these." Student 8 said, "I believe things I do now could be beneficial to my future so I will try to get by these barriers to be able to learn."
Post-survey example responses are as follows. Student 1 said, "I tend to look at the learning opportunity and asses what I would be best at first. That being said, I play to my strengths when I can." Student 3 said, "I assess by looking firstly at the things that I am capable of which are applicable to the situation at hand." Student 4 said, "[I assess barriers and motivators based on] my experience on prior activities." Student 6 said, "When faced with a learning opportunity, I assess barriers and motivators based on my past knowledge."
Second, prior to participation students viewed all learning as valuable and after participation students insisted that the value of the learning was dependent upon a variety of factors. Before participating in the designfocused educational experience, students generally reported a whimsical and optimistic perspective that all learning was "worth it". However, after completing the semester-long learning experience, students generally reported a more realistic approach to learning valuation which aligns to practical and future applications.
Pre-survey example responses are as follows. Student 1 said, "Any knowledge gained has the potential to be "worth learning". Student 2 said, "Anything is worth learning." Student 3 said, "It's always worth learning. Always." Student 4 said, "I believe in being well rounded so all new information can be useful." Student 5 said, "Everything is worth learning." Student 7 said, "In my opinion, almost everything is worth learning, for good or bad." Student 9 said, "In my opinion, learning is always worth it." Student 10 said, "Every piece of information is meaningful, especially in a classroom setting."
Post-survey example responses are as follows. Student 1 said, "This allowed me to look back on what I had learned and relate it to my current life and future." Student 2 said, "All knowledge is important except for the knowledge you will never use again." Student 4 said, "If it's something I can do again, and will do again." Student 6 said, "I also tend to evaluate whether something was worth learning based on the amount of time and effort I put into it compared to the learning or experience I gained from it." Student 7 said, "This allowed me to look back on what I had learned and relate it to my current life and future." Student 8 said, "At the end of a project, I think about what information I now know vs what I knew in the beginning of the project. If there isn't too much new or revealing information at the end of the project that would have drastically influenced it in the beginning, then I would probably refer to it as a job instead of a learning experience."
Third, prior to participation students stated that they would not approach learning differently in the future, yet, after participation students were more open to consider alternative ways of approaching learning. Prior to participating in the design-focused learning experience, students generally reported a "no" or "maybe" perspective on approaching future learning in an alternative way. After completing the learning experience, students generally responded positively to approaching future learning experiences in an alternative way.
Pre-survey example responses are as follows. Student 1 said, "A lot of times if it bores me or I pawn [learning] off as not useful, I don't put in a lot of effort, but could find out later it's more important than I might have first imagined." Student 2 said, "I would not overload myself. I try to do too many things at once and sleep is often what suffers. I will focus on learning but can only do so much at once." Student 3 said, "If I was to participate in a learning experience again I would approach it the same way." Student 5 said, "Maybe, I'm pretty confident in my learning style." Student 6 said, "I don't really know. I might try to look for improvements." Student 7 said, "No, I wouldn't. I went it with an open mind and learned as much as I could and believe I benefited greatly from it. I believe going into it with an open mind helped increased how much I learned." Student 10 said, "I think I would try to approach everything the same way. I think being consistent is very important, especially when it comes to learning. Whether it is consistent practice or consistent review."
Post-survey example responses are as follows. Student 1 said, "I would improve this learning experience by trying to outright incorporate some of my other experiences. I have done many projects and assignments and can apply them to a broad base of topics and competencies. I would also have completed the reflections closer to the time of their assignment." Student 3 said, "I would approach the learning experience in a similar [manner], but not the exact way." Student 5 said, "Obviously, I think any human would do it in a different way. You can't even call it a learning experience if you do the same learning again, then it would just be called an experience. You have to do approach another way or what's the point of the experience in general." Student 7 said, "My approach would be relative per the assignment, however I would have communicated with the instructors much earlier regarding my preferences and needs on certain things." Student 10 said, "I would approach the experience in a more hands on light."
Discussion
The results show the alignment of scaffold assignments and self-regulated learning reflections with the four intentions ( Figure 3) for developing entrepreneurial minded curriculum, articulated in the text, "Teaching the Entrepreneurial Mindset to Engineers (Bosman & Fernhaber, 2018) ."
Intention 1 requires that the learning be grounded within the implicit context of course content, the entrepreneurial process and the opportunity context. This encourages students to see value in the learning as it connects theoretical course underpinnings to pragmatic, real-world design experiences. This study addresses Intention 1 through the use of a real-world design challenge, "How might University students, faculty, staff, and visitors better access healthy and affordable food?" to engage students in the design process. In addition, the learning guides students through application of four wellknown design-focused frameworks used within industry's new product development process including (1) systems thinking, (2) design thinking, (3) the value proposition canvas, and (4) the business model canvas. Using a scaffold approach with these frameworks encourages students to engage with the entrepreneurial process iteratively going through the discovery-evaluate-exploit phases (Shane & Venkataraman, 2000) . Finally, focusing on the most valuable design (Brown, 2009 ) inspires students to consider design attributes related to customer desirability, business viability, and technology feasibility.
Intention 2 requires attention to improving the professional skills of collaboration and communication. This requirement ensures technical-minded students obtain opportunities to develop and improve the "soft skills" demanded by industry today (Byers, Seelig, Sheppard, & Weilerstein, 2013; Goldberg & Somerville, 2014; Hanson & Williams, 2008; Sheppard, Macatangay, Colby, & Sullivan, 2009 ). This study addresses Intention 2 in that collaboration and teamwork is required to complete the activities associated with each of the four models. For example, during the design thinking module, students were required to interview their peers, infer insights, and work together to brainstorm solutions. This study addressed Intention 2 in that written and visual communication were critical in the reflection process, which required students to create a visual summary of the learning activities and key takeaways in addition to submitting a five-page written summary reflecting on the learning activity.
Intention 3 promotes the development of a mindset through the need for continued practice (Brush, Neck, & Greene, 2015) , reflection and feedback to help mold behaviors and routines into habits, and then habits into the mindset. Mindsets evolve over time and are dependent upon individualized experiences and knowledge acquisition (Gupta & Govindarajan, 2002) . Thus, the entrepreneurial mindset can only be cultivated when students have the opportunity to act and think entrepreneurially on a regular basis (Haynie, Shepherd, Mosakowski, & Earley, 2010) . This study addressed Intention 3 through the scaffold nature of the semesterlong project (which promotes practice and feedback) and the use of reflections to drive inquiry and change within the thought process.
Intention 4 ensures that the entrepreneurially-minded curriculum, like any other pedagogical approaches, needs to be carefully planned to ensure the reinforce of learning goals, objectives, activities and assessment. This study addressed Intention 4 through applying the backward course design process (Wiggins & McTighe, 2005) aligning the broad learning goals (e.g., development of the entrepreneurial mindset) are connected to specific learning objectives (e.g., By the end of the course, students will be able to demonstrate understanding of multiple entrepreneurially-minded frameworks including (1) systems thinking, (2) design thinking, (3) value proposition canvas, and (4) business model canvas.), which are assessed using tool(s) or method(s) to measure student learning (e.g., reflection and visual prototype development), and that they support the learning process through the proposed learning activity (e.g., activities associated with each of the four design-focused framework modules).
Conclusion
Summary of Findings
In summary, the funnel approach to the design-focused frameworks was intentionally applied to guide students from an (a) big picture, endless problems, systemslevel perspective down to (b) problem-solution fit exploration to (c) problem-solution fit identification to (d) commercializing a solution. This funnel-down innovation approach helps students narrow their scope. Additionally, the continuous push towards transdisciplinary doing and thinking encourages and results in students thinking holistically and outside the box. In general, the findings suggest that students were able to recognize why the design-focused frameworks and learning activity was important outside of the classroom particularly in relation to workforce preparation and securing future employment. In addition, students were able to reflect about how they might do things differently in the future. The artifacts and reflections suggest that this immersive process encourages deeper transdisciplinary thinking within the design and innovation workspace. Although evidence of student learning outcomes was not collected, the authors are optimistic using the design-focused frameworks again in future classroom settings.
Recommendations for Future Research
In general, future research should continue to investigate effective methods for teaching innovation and design in both academic settings and the workplace. In addition, researchers need to be deliberate and intentional about empirically investigating and validating best practices for educational interventions related to design thinking and other design-focused frameworks. With respect to extending the research objectives offered through this paper, future research could focus on student learnings outcomes and student satisfaction, explore the use of different reflection prompts, supplement the qualitative data collection with quantitative survey instruments, and conduct focus groups to gain a richer understanding of the data. Lastly, although the focus of this research initiative was on engineering and technology students, the authors are confident that applying this approach to designfocused frameworks would likely be successful outside of engineering and technology. Thus, at other institutions, future research could focus on applying this approach with natural science, social science, and humanities courses, to name a few other disciplines.
